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Prediction of Swell-like High Waves Using Observed Data
on the East Coast of Korea
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Abstract : In this study, we develop an algorithm to predict swell-like high waves on the east coast of Korea using the
directional wave gauge which was installed near Sokcho. Using the numerical wave model SWAN, we estimate wave data
in open sea from the wave data collected by using the directional wave gauge. Then, using the wave ray method and
SWAN model with the open-sea wave data as offshore boundary conditions, we predict the swell-like high waves at
several major points on the east coast of Korea. We verify the prediction methods with the SWAN and wave ray methods
by comparing predicted data against measured one at Wangdolcho. We can improve the prediction of the swell-like high
waves in the east sea of Korea using both the real-time wave measurement system and the present prediction algorithm.

Keywords : East Sea swell-like high wave, wave prediction algorithm, SWAN, wave ray approach, use of observed data
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1. A =2 <  7009ge] E3lth(Jeong and Oh, 2009; Korea
Hydrographic and Oceanographic Administration, 2012).
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Fig. 1. Flowchart of predicting swell-like high waves.
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Table 1. Target values at Sokcho and estimated values at open site on 15:00 Feb. 18, 2013

target at Sokcho estimated at open site
H (m) 7, (s) g, 4 H; (m) T, (s) g, 4
3.24 12.33 N52.8°E 1.17 3.17 12.33 N34.4°E 1.17
Table 2. Target and predicted waves, and error at Sokcho on 15:00 Feb. 18, 2013
target result by SWAN percent error
H, (m) o, 4 H; (m) g, 4 H; (m) o, 4
3.24 N52.8°E 1.17 3.37 N51.3°E 1.30 4.0 2.8 11.1
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Table 3. Information of measurement sites at Sokcho and Wang-
dolcho

site location
Sokcho

Wangdolcho

water depth
38°11'57.5"N / 128°3723.6'E  D.L.(-)17.5m
36°42'36.0"N / 129°4424.0"E  D.L.(-)15.5 m
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Fig. 10. Time series of significant wave heights measured at Sokcho
and Wangdolcho.
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Fig. 9. Time series of significant wave height and peak period measured with AWAC at Sokcho.



B3] AN G Lol WA mela o]F wr} gl 914 Fig. 119 o f-2l9hal v A] Sk AAER ] 315
5 FEzof =xpH o7 Ankey] wEolrh @k FAEE SAST F3 A ER o] $Egke o
AR A AFTE B 5= gk AP 4, 59 A9 £=0.1 Hzo}

4.2 25 U2y Dot £5 f=02Hz ZAIA B=5gke] =4 0% Aoz et o]

U/ 157 @Aek 57112 AMHE, Event No. 1~5)°1] o = seizte] nlAE dkow Ueht Aoz gkt AR
S AlRE R B akeks o R Q8| sk 74513l 39 73%- £=0.12 Hz8} £=0.17 Hz 23 ollA F3lder) =
o} WA AHEYS JONSWAPL Z 7Hdskal 115 ~FE nAow HA)z et} o)g)dt #ue o AmEeDo] ¥
7] @ap0] Aol AT} = #HAAEH (method of least =y A9 B ool ALEER= JONSWAP AFEZ 07
squaresyS AHE31O] TR (NS FBIGCE AMPE # - o5 A2s] mdshsd] $HAZE itk AT ER 9] pEgv)
o=k Ui Al %Xé% AR 22 =049, 076, 1.05, 2R 70 & o] okS nwalr| Qske] the 2lo s Ao
122, 0.86°% F3 = et Q& Xl =49 f-2)vfa F B A 9 3= AFgE )

JX.%

gk Zb AP M2 H=6.07m, 423m, 5.73m, 9.38m, J'[SPU‘)_SOU)]df
701 molH FE APdelM #53LE, H=4.03m, 3.51m, RE = x 100(%) (10)
3.68m, 5.41m, 4.72m)E.c} itk o= T2 NNE 83Fof|A| IfS“(f)df

Aulshs 1| BS5AHE A A F-o] Hof dhary) #of A 2ellA] ot HAF o8} p= 2 BEH =S vl
A Zo7 g o3t #A A2 1gko] Nof| 77k St} s/ S] Aol tiste] =9H A EY ] At e A=
2 gAE A Ve 8.8~10.9% WA YERSTE

40 - 40 -

Event No. 1 - - - : predicted Event No. 2 - - - : predicted
—— : observed i —— : observed

w

=1
|

©w

-1
|

=
=)
|

spectral density (m?/Hz)
8
|
spectral density (m?/Hz)
s S
| |

. A 0.2 0.3 0.4
frequency (Hz) frequency (Hz)

40 — 40 — 40 — -
Event No. 3 - - - : predicted Event No. 4 - - - : predicted Event No. 5 - - - : predicted
—— : observed i —— : observed - - - : observed

w
=3
|
w
=3
|

spectral density (m?Hz)
8
|
spectral density (m?/Hz)
8
|
spectral density (m?/Hz)
8
|

0 T T T — T — 0| : : T =
0 0.1 0.2 0.3 0.4 0 0.1 0.2 0.3 0.4 0 0.1 0.2 0.3 0.4
frequency (Hz) frequency (Hz) frequency (Hz)

Fig. 11. Observed and predicted spectra at Sokcho.

Table 4. Swell-like high wave data observed at Sokcho and estimated open site

measurement site open sea
event No.
H (m) | T, (s0) 6, y H (m) | T, (sec) 6, y
1 4.03 8.50 N29.8°E 0.49 6.07 8.50 N10.2°E 0.49
2 3.51 12.33 N36.1°E 0.76 4.23 12.33 N9.0°E 0.76
3 3.68 9.53 N25.7°E 1.05 5.73 9.53 N3.0°E 1.05
4 541 9.75 N28.2°E 1.22 9.38 9.75 N3.5°E 1.22
5 4.72 10.55 N41.8°E 0.86 7.01 10.55 N2.1°E 0.86
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Table 5. Comparison of predicted swell-like high wave data against
observed values at Wangdolcho

SWAN

(km)

4200

4100

arrivaltime: | 4
6hr00min  {Wangdolcho

(km)

4200

4100

event  observed value WAVE RAY WAVE RAY
H; (m) H (m) H; (m)
1 5.37 4.68 (-12.8 %) 8.74 (62.8 %)
2 5.30 4.82 (9.1 %) 4.89 (-7.7 %)
3 4.56 4.61 (1.1 %) 5.89 (29.2 %)
4 5.40 517 (43 %) 1031 (90.9 %)
5 5.57 5.03 (9.6 %) 9.05 (62.5 %)
3 () : relative error compared to observed value
Sokcho

aQ

{
differencein
arrival time:

6hr5min

*
‘,)Wangdolcho

3 deep water deep water
Y direction: y direction:
,{ N3.80°E q N10.18°E
4000 T + T 000 T T
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;/\ i ;[/ 4\ H %P/ N ;V
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N N N
A A !
EN
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b 3 3
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difference in} ceinl ;
arrivaltime: | & e \ ) ) *
4hr15min 5Wangdo|cho deep water 5hr57min i?Wangdolcho deep water n {Wangdolcho doep water
e direction: Y direction: direction:
3 N891°E 3 N2.95°E N3.47°E

4000 T T T 00 T
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Fig.
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12. Difference in arrival time of swell-like high waves between Sokcho and Wangdolcho.
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dicted at Wangdolcho.
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